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pregnancy outcome: the Nutrition CRSP in
Mexico
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Introduction
The analyses presented here employ data collected
by the Mexico Nutrition CRSP research project in
six villages in the rural Solis Valley of central Mexi-
co during 1984-86 (1, 2). This was a joint project of
scientists at the Mexican Instituto Nacional de la
Nutrici6n Salvador Zubiran and the University of
Connecticut in the USA, and was funded during
1982-87 and 1989-92 by the U.S. Agency for Inter-
national Development.

The Mexico CRSP was a longitudinal study of
the effects of dietary intake on a range of human
functions, including birth outcome, the results of
which are summarized here. Analyses are based on
data collected on 76 pregnancies.

Subjects and data
The research focused on (1) pregnant mothers and
their subsequent infants (followed till 8 months of
age), (2) pre-schoolers aged 18 months (followed for
12 months), (3) children aged 7-8 years (followed
for 12 months), and (4) the parents and households
of the selected children. Subjects were enrolled,
when available, from the target communities and
represent nearly all who qualified to be selected in
the six communities.

Pregnant women were identified in several
ways:
- mothers of newly enrolled children were tested

for pregnancy at the time of the family's enrol-
ment;

- pregnancy testing was conducted every 3 months
on the mothers of the selected children;

- screening of mothers at high-risk of pregnancy
was done in one community to increase the
sample size.
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Maternal anthropometry. Anthropometric data were
collected on all members of target households under
the supervision of Dr Julia-Beatriz Castillo. Meas-
urements included weight (to nearest 0.1 kg), height
or length (0.1 cm), head and upper arm circumfer-
ence (0.1 cm), and the triceps, biceps, subscapular
and supra-iliac skinfolds (0.1 cm). Anthropometry
was measured on non-pregnant women every 3
months, and on pregnant women every month.

Pregnancy outcome. Infant anthropometry was
measured within 8 days of birth, at 30 days, and at
other times until the age of eight months. Other birth
outcome information was recorded by the project
physician, including data on the type of delivery
(vaginal or caesarean section), type of birth (live,
still, or spontaneous abortion), and any delivery
complications. The Mexico Nutrition CRSP did not
carry out Dubowitz testing, so the database contains
no estimate of the gestational age of the infant at
birth.

Maternal anthropometry and birth
weight
Table 1 shows the correlation coefficients for birth
weight and various maternal anthropometric mea-
sures. Of the anthropometric measures, weight and
body mass index show the highest associations with
birth weight. However, these are not particularly
strong relationships until the third trimester.

It was observed that the lightest mothers tended
to have the lowest weight infants. However, there
was little apparent effect from maternal height. This
is shown in the multiple regression model (Table 2):
weight has a weak, positive relationship, while
height has a slope near zero (statistically not signifi-
cant). Similar near-zero slopes for height are seen in
models for the second and third trimesters. Unlike
height, the effect of weight is moderately strong in
the third trimester.
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Table 1: Correlations of
metry with birth weight

Variable

Age
Parity
Height

Pre-pregnancy:
Weight
BMI
Upper arm circ.
Triceps
Biceps
Subscapular
Supra-iliac

1 st trimester:
Weight
BMI
Upper arm circ.
Triceps
Biceps
Subscapular
Supra-iliac

Early (pre-pregnancy
and 1st trimester):
Weight
BMI
Upper arm circ.
Triceps
Biceps
Subscapular
Supra-iliac

2nd trimester:
Weight
BMI
Upper arm circ.
Triceps
Biceps
Subscapular
Supra-iliac

maternal age and anthropo-

Number

75
72
75

30
30
30
30
30
30
30

34
34
32
32
32
32
32

37
37
37
37
37
37
37

54
54
49
49
48
49
49

Correlationa

-0.05
0.04
0.15

0.21
O0.24b
0.07
0.09

-0.07
0.13
0.18

0.20
0.27b
0.19
0.06
0.00
0.09
0.15

0.19
O0.22b
0.09
0.05

-0.05
0.08
0.14

0.24c
0.22b
0.18b
0.21b

-0.01
0.12
0.17

3rd trimester:

Weight 72 0.35d
BMI 71 0.369
Upper arm circ. 65 0.22C
Triceps 65 0.02
Biceps 65 0.01
Subscapular 65 0.04
Supra-iliac 65 0.03

a One-tailed P-values. b p <0.10. c P <0.05.
d p <0Q005. e p <0.001.

Changes in anthropometry during pregnancy
appear to be related to birth weight. It was found that
the smallest infants were those whose mothers had a
relatively lower pre-pregnancy and early pregnancy

weight, and who subsequently failed to gain much
weight by the third trimester. However, a multiple
regression model (not shown) was not significant,
although this may be due to a combination of multi-
colinearity and small sample size.

Table 3 shows the correlations between birth
weight and changes in weight, skinfold thickness,
and upper arm circumference between the early and
the third trimester measurements. Change in weight
shows little relationship to birth weight, nor do
changes in biceps or upper arm circumference.
Examination of the scatterplots showed the supra-
iliac and subscapular correlations to be affected by a
single outlying case. The removal of this individual
substantially reduced correlations (supra-iliac, r = 0. 18;
subscapular, r = 0.09).

Summary
A total of 76 births and associated pregnancies were
analysed using data collected in the rural Solis Val-
ley of the central Mexican highlands. Interpretation
of the findings was severely handicapped by the
relatively small number of pregnancies with early
anthropometric data: only 37 women had anthropo-
metry collected during the pre-pregnancy period or
the first trimester, and only one of these delivered
an infant with low birth weight.

Women in this population tended to be short
compared with those in industrialized countries.
Although their pre-pregnancy and first trimester
BMIs were lower than those of U.S. women, their
trunk skinfolds tended to be somewhat higher. Most
weight gain and the highest rates of weight gain in
pregnancy occurred during the second trimester.
Earlier Mexico CRSP analyses had shown that
women with a lower BMI in pre-pregnancy and the
first trimester tended to gain more weight during
pregnancy than heavier women (2), which was con-
firmed in the present study: lower weight-for-height
women tended to gain more weight during preg-
nancy, as did women with smaller skinfolds. These
thinner women also tended to consume more energy
during pregnancy. At the same time, fatter women
tended to show losses of body fat, particularly in the
trunk measures. Much of this change appeared in the
third trimester.

Weights of newbom infants were measured
within 8 days of birth, and were defined for analytic
purposes as "birth weights". These infants tended to
be small in both weight and length at birth. How-
ever, the prevalence of low birth weight in this popu-
lation was low, only 3 infants (4%) having birth
weights below 2500 g. As no measure of gestational
age was collected, we cannot say which, if any, of
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Table 2: Multiple regression models on the relationship of infant weight (at 0-8 months) to
maternal weight and height

Parameter Standardized
estimate parameter t-value P

Model 1 (n = 32)8
Intercept 3.876 0.00 1.72 0.09
Early weight 0.014 0.26 1.26 0.21
Height -0.004 -0.11 -0.54 0.58

Model 2 (n = 49)b
Intercept 3.702 0.00 2.06 0.04
2nd trimester weight 0.159 0.28 1.57 0.122
Height -0.004 -0.11 -0.65 0.52

Model 3 (n = 70)c
Intercept 3.547 0.00 2.38 0.02
3rd trimester weight 0.026 0.45 3.21 0.002
Height -0.012 -0.15 -1.08 0.283

a Model 1: R2 = 0-04
b Model 2: R2 = 0.38.
c Model 3: R2 = 0.39.

Table 3: Correlations between birth weight and changes
in weight, skinfold thickness, and upper arm circumfer-
ence between early anthropometry (pre-pregnancy or
first trimester) and the third trimester

Variable No. Correlationa

Change in:
Weight 36 0.07
Biceps 32 -0.14
Triceps 32 -0.21
Subscapular 32 -0.24b
Supra-iliac 32 -0.36c
Upper arm circumference 32 -0.06

a One-tailed P-values. b P <0.10. c P <0.05.

these infants may have been born prematurely. Rates
of birth complications were quite low, and there
were no reported infant deaths.

The analytic strategy we employed relies heavily
on correlation, regression and graphical representa-
tions. This is due in large part to the small sample
size and the weakness of relationships between the
predictor variables and birth weight. Attempts at
using a categorical approach (cut-off <3100 g)

resulted in non-significant chi-squared statistics and
low odds ratios.

At all periods of pregnancy the best predictors
of birth weight were maternal weight and BMI. In
pre-pregnancy and in the first trimester the BMI had
marginally stronger correlations than weight alone.
Plots and multiple regression models suggest that
most of this effect of BMI is due to weight, with lit-
tle independent effect of height. With the exception
of upper arm circumference (2nd and 3rd trimesters)
and triceps (2nd trimester only), the skinfold and cir-
cumference measures showed little relationship to
birth weight.
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